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(57) Abstract: A porous nanomaterial 
polymer composite, which is one 
produced by causing a monomer to 
penetrate into nanometer-order pores 
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carrying out polymerization at the site, 
thus characterized by being a polymer 
composite provided with a nanopore 
polymer penetration network. 

(57) mm-. #-?*-t-s *t»7K«j 

Mi, 1-sttm<Di- 

^(DitT'a^-r.sctic.fe 



WO 2005/085302 Al 111 III II II III Hill Hill I II III lllll lllll lllll Mill lllll llll lllllll llll llll llll 



BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ji^h f«^(7)^^psy . ±x<Dmmofc®&m 

^RTtg): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, 



BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

— mmm^m&m 

&pctH -tf v h (Delicti© £;ftTi^ rzi-K^iSH 



WO 2005/085302 



1 



PCT/JP2005/003748 



m m * 

[oooi] #-7^^y*t^y^-=^^h^rj?^(D^^^Bli-^o 

[ooo2] fi&fca>e>#y^— o#^^w^j&«w^yyK*t^^w^wis$^r# 

[0003] 5ff^»*^ffl^»^JE£^«9f-#o-C, ^<ffbV^tt^i-§ffmW#4^m?i 

[0004] ^mmn^-9^mm^yumt^m^v^-^m^t^<mm^v^- 

[0005] *mmm\*. &.±<DmffizMfr. &imm6&mzm^^zi&<m\^*mm& 

[oooe] i-^^^,^0^«^-7^«^^ym^»y^-^fflv>fc^<ff^ 



WO 2005/085302 2 PCT/JP2005/003748 

[0007] iktc^mMteMmtf—y^mm^yww^y^vx^&v, t^mm^y^ 
[ooo8] ^c«pjf*^^^/^^y^m#4^^i-§^&t-iKi-§^o-^fe«9, ®e&# 

[0009] ^gm^a^y^— /^/^y^M , ^yyKW3|sF©543&&«ferix ~ryun<Di- 

[0010] ^tivpjLK&mW&frfrZ/^fyViy W^tt^SrC^&feivtV v^ofcf* 

[ooii] [mi]igif^ mmmixm^^mm^x^-y^v^^^f^xm^tiPMMA 

Mn) , ft*m.W5 (Mw/Mn) , HXi (%) , ^V^U ^^T#* ($Jfe«ff-|f ftwt 
[|H2]El2te, ^»!ll-CfflV ^cH»&# W/^y^O^^L-e^UfcPMMA 

^fifefm^u^ (D ^M^^fc^7^y^5wt%^(Z)/N^y5/K^^* ( 

Mn) , frf~-Btf&G (Mw/Mn) , UM (%) , "TV^y tf^T* (W^g£tf-JW£wt 
%K DMAS!l^ftH^i- 0 



WO 2005/085302 



3 



PCT/JP2005/003748 



tt^-m (Mn) , (Mw/Mn) , ua (%) , -rs^vutt a mmutnY 

(Mn) , ft+AftJn (Mw/Mn) , Ifci (%) , t/i/y*^t (89 JMfctf 
Ifwt%) , DMAl£iI^L/c 0 

[05] El 5 i -effl v ^c^^#-e^yvy # <D#^E^b-e®i5t l^pmma 

^pi(mh), $H^*#* (Mw/Mn), nx*(%) ,^-y^y^«(SiJ^t^f+ 

[06]Bi6tt, ^Jfe^is-cfflv ^c^^#-e^-yv-y^(D#^^b-eM3tbfcPMMA 
mMM53$£ifi7 (2) -eM^tvfc^y^y^sowtro^^N-r^y^K^^* 

(Mn), ft+mfttt (Mw/Mn), lR*(%) ^/^y^WS(S"J^eil+#fjlwt 

[07]07tt, ^»!i5-efflv >fc^a^#-e^-y^y^(D#^^L-eM^ufcPMMA 
H»!l5^o £u?7 (2) ^M^^tfc^-y^y^50wt%-^^-(Z)/N-r^y^Ko^^-* 

(Mn), (Mw/Mn), IR»(%), ^7^y^^*(PJ^t^ff^twt 

%), DMAS!|SftH^bfCo 

Mn) , (Mw/Mn) , Ifc* (%) , ^V^W^T* (895&fg£tf3Mtwt 

[09]H9tt, ^»!i5-efflv ^c^^#-e^-y^y^(D#^^L-eB^ufcPMMA 
^l»!l6, 7(1), 8-eMit$tifc^-/^y^iowt%^^^y5/Ko^*( 

Mn) , 5H^*#* (Mw/Mn) , Jfc* (%) , >T Si/VU^m*. («'J5£«ff^itwt 
%), DMAS'J^ft^^bfCo 



WO 2005/085302 



4 



PCT/JP2005/003748 



[0012] (jk— 9x*rsttntfy^— =»^-^yh) 

[ooi3] ^-e, ^mmxmm^im^mmm—v^yum-tvx^ ~r;jr—y—<Dmi ( 

owt%) ^-rs^^Rrfg-?;^ 
[0014] rr-e, ^mx&m njmt£tfy^— tx^xtt. we^—ftK mm^-mw-^x, 
AixMmuz.mm^-^^/un(D^/^—^-(7)mi (*°7) ic^mirz>h<Dx 

RTf^£ti%^mz£VM&miR-r%~b&x%z> 0 m^v^—^PMMA^ 
x&%m^y^v%cDmmm^L-^\ mwc^y^-^mme-^^xmrn 

-^PMMA^-C^i^, O— 90wt% (0^b<«5— 50wt%)^^-r^^^W 
^Xfc>& 0 



WO 2005/085302 5 PCT/JP2005/003748 

[0015] Jf.^W<Ds^^y}?ttn<Dm^^mT&\Z.'D\^X\^ M^&KD®* (Dfflfeft 

mmfrvmm. x^m&mmm. m+mmmm \z£mm\zm&-rzz.k&-v% 
z> 0 tut, ^nb(D^mm^^^xm^(DMJim^um^xun^mar.ir^ 

[ooi6] w&irm 
mx&ofco 

[0017] *mmiz.fri>*z>mkjjW;ft. mm^mm^-m^wrx\ ^-r-r/unt^y^ 
[0018] z^*&wK&^x&m*rzm.v&Rm{£<Dnm. mmft&WKi^xtzmz. 

mmt5tiZ>i><DXfet?:<, &mirZ>~tyttn<DWM. $3£Tftfy^—(^/~^—)<D!& 

^tih<Dm^^i^^^xm^mnir^t^mxh^ 0 #&<:#mxi2 
mmzf-ffifctLsX, rMimmiseco )^*>&mft>M 0 mzr.mmm& 

2 

[0019] £Lfom^z.^\^xh¥fiz.m$mte<, m%<DM&BU&m&v%>tit£tim ~*smxh 

[0020] ^s^gee^ mm. mm) teo^x*>mzmmite<. mfcutmmi'stm 
s^m. -r/i/yxr. ^/^??yu-h%k<DM&, ^mm^i^ts. mm. mm) no. 



WO 2005/085302 



6 



PCT/JP2005/003748 



5— 20MPa N m80°C, ^24B#Pb1#W*U/\ 

[0021] ^KM&fcmm*K^\,^xMmmv>m?j:<, mm^tcmm^-m^, rxim 
#*l< jam m tens. \cx<o m^m^^/vm^-m^M^^rxy^/um 
)±jj, m-^rmmL Eifcmm) «8o°c, i. 5Mp a , aibn, 24b# 
[0022] ^^(D^mnm.w-^m^t^ ^.mi^tc^v^—nmmmx^mu mm 

[0023] ^TmMM\z£v&bicmMcmm-rz) 0 

[0024] (^Jfe^ijl) Mgg#^^*(scCO )^fflV^cPMMA/ / ^-yi/y^7(5wt%)^ 

2 

^U^K (PMMA/SiO (RX50) (scCO ))<D$^3g 0 

2 2 

[0025] r^-e^Vv-y^irL-C, 0 *x7o^ (#0 M^>^Tn^/VTfTlSp B p (Sfc^AERO 
SIL (RX50) ^-y-^/U-Ji/y^mm, ^fi^—7^MJ-^40nm) £rffl V Vt Q 

[0026] MI^#KJ£i^(^*50ml) ^ ^/^-^^^^^^^^(MMA) 3. Og, 
^^-y^y^(RX50)^0. 15g, *5 i^^/V^^J a , «' -ry\f^yy^ 
n^hy/V(AIBN)0. 0492g£S^U Jt#b^^b40°C, CO AMVaXim^W: 

2 

£i±fc 0 SJ^ir/KD^^80 0 C-eB'f^ffi^-e24B#^M^^fofc 0 

[0027] (H«!j2) h/V^^^^v^^:PMMA/^/v'y^(5wt%)^^-r^y^yH\ (P 
MMA/ SiO (RX50) (Toluene) ) <D®[3to 

2 

[0028] SJ£^^^ MMA3. Og, i^^Vv'y^O. 15g, AIBNO. 0492g£5 XXfh/^ 
r^lOml^IfeU S*#H^T(m)-e80°C, 2mm£iJfcL-fc 0 

[0029] 5CJ&^$Jfct^ 3r1^200mn^fTU £Cfc &&i±J»^>£U[imL 

, tfi*^^§*-e^jE^M(40°C)bfc o 



WO 2005/085302 



7 



PCT/JP2005/003748 



[0030] (MMim) h/l/xygfi^v^fcPMMA/tyvy* (5wt%)W^y^K(PM 
MA/SiO (PMMA/SiO (RX50) (Blend) ) <DM3so 

2 2 

[oo3i] a)±mmmmi<Dmmm< / f(scco w^m&utm&i®ft&**i6. oxio 4 

2 

OPMMA1. Og, &Tfi#&&'Si/y*&0. 05gg£StU |§g£fvK^3. 3ml tp, ft 
fiT, 24l^reSI^LfCo 
[0032] £OS^ ^ja^tt^^^lOOmllC»TUtJR**fco ^Cfc fifetfcJK^tt 

[0033] (2) HJfe^|20||»iftf^ (h/V^^^cfJ) -?m&Ut%k¥-*%ttA5 . 57 X 10 4 tf> 
PMMA1. Og, S.t^^^yv-y^^rO. 05gMiU ^Ib/kxy3. 3mltp, US 

[0035] (HJfe^|4) scCO ^^h/^>-^PX.fc(^-e^PX.fch7V^^2. 5mU 5 

2 

ml, 10ml) ^^^IJfflb/cPMMA/^/i/U^; (5wt%) 'v^UyK (PMMA/Si 
O (RX50) (Toluene-scCO ) ) CDM&o 

2 2 

[0036] ®6!#Sj£;i?/V(Wm50ml) (31, MM A3. Og, $££rtSi<'V%&0. 15g, h/Vrc^ 
10ml, &IMIBNO. 0492g£»tU Jf #L&^£>40^C, CO 4MPa"eiNF^^ 

2 

if, 80°C, Bf3ejEE^7-C24l^rafi'a-Srfi l ofco HJ&f , Kl&m&m&T±h>'100 

•£x~mj±.&m (4o°o Lfc 0 

[0037] 

3gL/cPMMAi:, m&mi&zxfia (1) -e^$tbfc^-y^y^5wt%^(D^N^y 

yKO^fl(Mn) , 5H^*#* (Mw/Mn) , Jfcft(%) , ^VvW-^fft (89 
fctf- Ifwt%) , TGS'J^ft^ &OTMA»£l&*St«:^Ufco 
[0038] [^1] 



WO 2005/085302 



8 



PCT/JP2005/003748 



0 s - 



o 



of* 

U 



13 

§ 



o 



§ 



Oh 



GO 



o 

OS 



on 
co 

04 



O 



O 

u 

o 

so 



to 



CO 

to 



o 

ON 



ON 



v© 



o 
to 



o 

< 



03 

o 

o 

o 

GO 



to 



to 



CO 

to 



04 
ON 



ON 
CO 

r4 



o 



O to 



".Km 
<c « — ' 




■1 
1 



X 

o 
o 



[0039] Z.frlfrb, scCO <D$j}^zK£iQi/yjj ^ l^MMA^^Il^L, PMMA^^Lfc 

2 

[0040] ^2. 3,&^g|3. 4. 5^3, ||Jfe^l^fflV^||^^#-C^-/^i;*©^E^L'C 



WO 2005/085302 



9 



PCT/JP2005/003748 



[0041] \M2\ 



0 

ui 

cd 

O 

• i— i 

>> 

as 
i — i 

0 

O 
CD 



I 
o 



O 



VS ^ 

^ o 
O ° 



0 s - 



5: 
o 



£3 
00 



en 



o 
oo 



o 
o 

CO 



CO 



o 



o 



H 



o 



03 
O 

On 
OO 



O 




oo 
^1- 



o 




[0042] Dg3] 



WO 2005/085302 



10 



PCT/JP2005/003748 



03 



o 



o 



o 



o 
o 



J— I 

to 

6 



a 

o 
o 



o 
X 



cd 

CD 



o 
oc 



s 

o 



O 



OS 



<3> 

oo 



oo 



o 

in 



to 



o J 



a 

^ o 



o 

rn 



m 
oc 



^1 o 

o Q 



^2 
o 
H 

O 

a 

u 

as 



O 



ON 

oc 




vq 



i — i 
oc 



to 



o 
oo 




[0043] 



Itbd^, Mn = 5^M©t ©t^tt^tt^i:, scCO -c©W^yyK©S5 



^ h/v;n>^^p^<D^:7>^ scCO (Dgtj^: 

2 



[0044] (HJfe^|5) scCO ^ffiV^cPMMA/^7^y^(50wt%)^-f^y-/K. (PMM 

2 



WO 2005/085302 



11 



PCT/JP2005/003748 



A/SiO (RX50) (scCO ))(DM^o 

2 2 

[0045] MS^ra^/W^m50ml) ^ ^-iLW^/VSMf^lMMA) 3. Og. 
— HJ/WAIBN)0. 0492g£r££EtU ^#L^^^40°C. CO 4MPaT?lB#KI^§ 

2 

80°C, BfSJ±^-e24B#^M^^To/c 0 HJ^fL BtJ&^I^SrTirh^lOOml 

[0046] (HJfe$j6) ^^h/V^>'Mv>/cPMMA/ / ^yv'y^7(50wt%)^^^!JyH\ 
(PMMA/SiO (RX50) Toluene) (DMito 

2 

[0047] KJSS&S&fcl, MMA3. Og, Sfc^WVi^Srl. 5g, AIBNO. 0492g*3j;TJ«h/^ 

^lOml^MU ^*#H^T(^ff)-e80°C, 240#^S^bf' o 
[0048] KJ£?a^»tt^ ^f-^200ml^MTU £Cfc afetfcJRffeSr^SUIllJRb 

, ti:*<k^§*-eMjE^:M(40 o c)Lfc o 

[0049] (HWlj7) h/V^^»fflV^^PMMA/-f-/>/y^;(50wt%)^^^y5/K(PM 
MA/SiO ) (D^V^K (PMMA/SiO (RX50) Blend) <D§*i3t 0 

2 2 

[0050] (i) mmm^fDmmm^ (w^>mm^) ^n&utmv-^ttms. 1 7 x io 4 ^ 

PMMAl. Og, %Xfift&tf~Si<'})#&0. 5g&&U J§ih;Wxi/3. 3ml tp, flif 
, 24^K*#bfc 0 

[0051] Rfom, KstM^m-i^^iooiaLimrvttm^tio &wtm&ttmvott: 

[0052] (2)HJfe0!Il©|IWftf^(scCO cp)-efi^b^TO^^-*15. 8X10 4 ©P 

2 

MMA1. Og, &tff£^7^y>&3r0. 5g£?^U ?§$£h/V^3. 3ml fp\ ^MT, 

[0053] fcjfcM&mfe^^>ioomuzmT^ttm^fc 0 *ktt&&ttmm* 

[0054] mmms) sc co \z.mmw^^MK.fcmm^mm L/cPMMA/ty^y 

2 

^7(50wt%)^N^y^K (PMMA/SiO (RX50) scCO -Toluene) ©1® 0 

2 2 

[0055] MKI#HJ^-fe7V(^fi50ml) ^ MMA3. Og, &&ryi/])%&l. 5g, M^^l 



WO 2005/085302 



12 



PCT/JP2005/003748 



OmU RTfAIBNO. 0492g£r££5tU ^#U£/^40°C. CO 4MPa~ClNfRg^?t 

2 

80°C, scCO 10MPa-e24B#r H im^^f ofc 0 KJfcfL HJ^M^^Tirh^l 

2 

ircMJSi&M (40^:) Uc c 

[0056] (^2) 
[0057] \MA\ 



WO 2005/085302 



13 



PCT/JP2005/003748 



CO 
• i— t 

Xi 
o 



W3 ^* 

_«s o 



O 



s 



0 s 

5h 



OO 

o 

OS 



04 
ON 

c4 



OO 



< 8 

E 



oo 

OS 
on 



O 
OS 



o 



oo 




O 

U 
o 



Os 



to 
^3- 



CM 



OS 



oo 




-a 



~t3 



O 
C3 



[0058] ztifrb, i/v#5o^%&muir%bmm^±u ^v^mum^m^x^scc 

2 

[0059] m5&Tim8. 9ia*£, %mm^m\^t'%m^\^i- j^^^w^^u^ 



WO 2005/085302 



14 



PCT/JP2005/003748 



©^i(Mn) , ^iM(Mw/Mn) , JR* (%) , -rSi/VXttAfflfefet 
[0060] [^5] 



T3 



53 



ai O 



2 ^ 

Jo 

o 



o 



IS 
' — ( 

X 



i 



in 
en 



o 
oo 



to 



< 



a 

H 



OS 
co 



to 



co 



ON 

On 

MO 




S 
H 



o 



CO 



to 
o 



o 



*7J O CI 



o 



oo 
uo 

oo 



On 



to 



tm 
oo 



oo 

Oh 

uo 




o 

a 

o 

CO 

*o 



[0061] £*u&>£>, ^y#50wt%£»i-£^tttefa_LU Mn = 5^"@S<^t>^>-C#Jti 



2 



WO 2005/085302 



15 



PCT/JP2005/003748 



2 

[0062] scCO ^fflV >tPMMA/7;l/^t (5wt%) / ^^'!J5/K (PMMA/A 

2 

l O (33nm) (scCO )) 

2 2 2 

T/V^T^O. 15g, :&£tJ^#/H!§^J a , a' -Ty^^y^n^hy/KAIB 
N)0. 0492g^£JfrU ll#U^fb40 o C, CO 4MPat lH#Fel3^1ft#, 80°C, 

2 

[0063] SJS^. £CJ^1^£Ti?h>T00mH^|?U — 3r1^300ml^MTU £Cfc 

[0064] (Hife^lO) ^^h/V3z^^v>fcPMMA/T/^^-(5wt%)/N-r^y:yK(PM 
MA/A1 O (33nm) (Toluene)) 

2 2 

RMI^MMA3. Og, T/V^&O. 15g, AIBNO. 0492g3oJ;0«M^>T0m 

lSrSlfcU ^*#ffl^T(;f J£)-C80°C. 240#F^KJSL/c o 
[0065] SJ^m. £0^1^te^1^200ml«TU £Cfc&fei*J»^S'JmifcL 

, tSft^§*-e^ffi^(40 o C)Lfc o 
[0066] (^ii^!lll) ^/V^y^fflV^fcPMMA/T/^5^-(5wt%)/^^y5/K(PMMA 

/Al O )©7VyK(PMMA/ Al O (33nm) (Blend)) 

2 2 2 2 

Wfa®\9tmmz-scCO ip-em-^b^^F^J^^^-Mie. oxioVmmai. 

2 

Og, RXflfrjZi-yT/U^&O. 05gM5lU ^^h/^^3. 3ml ^UT^ 24B# 

[0068] H»!llli:^l^^h/^^^c(3-em'^Lfc^cW^ft5. 57X10 4 <DPMM 
Al. Og, RTfmZT/^*r&0. 05gMiU 3ml 4\ 1%MT, 24B# 

[oo69] Rs^u^mn^^ioomuz.mri^ttm^tc 0 ^tt&mmtmfe 



WO 2005/085302 



16 



PCT/JP2005/003748 



[0070] mmmi2) sc co ^\zm^v^^^M^tdm^M^ttPMMA/T;v^ 

2 

^-(5wt%)/N^U5/K(PMMA/Al O (33nm) (Toluene-scCO )) 

2 2 2 

MSg#SJ^-fe/^(^*50ml)^ N MM A3. Og, T/U^i~&0. 15g, h/^^lOml 
, ^.t>AlBN0. 0492g£M$tU £t#U£/^ib40°C, CO 4MPa-eiB#^-^?l^, 8 

2 

[0071] HJ^^^^Tirh^lOOml^^L. ^1J-^300mKcMTU £Cfc 

[0072] #^^bfcPMMA/T/^^^^y^KOM^:^6, 7^bbbfc 0 
[0073] [^6] 



WO 2005/085302 



17 



PCT/JP2005/003748 




o 

13 



t3 v -"' 



,0 



.5 G 



53 g J3 

*Q £3 £3 



o 



o 

£3 O 



O 

-i— < 

X 



CO 



CO 



DO 



2 a 



oo 



QO 
CO 



oo 



m 
O 

I 



a. 



o 
o 



o 



oo 



ON 



CO 



i 

o 



m Q 



[0074] [^7] 



WO 2005/085302 



18 



PCT/JP2005/003748 



EZ 



CD 



O 

32 

CD 

*>» 
T3 

CD 

o 

_CD 
O 



C/5 

c/> ^ 



O 

E 

3 



en 

CO 



m O 

li 



■4— ' rrf 

U^3 o 



5 C2 



"53 

£3 



O 

X 



f 

GO 



oo 



o 



< 

s 
s 



o 

u 

o 

£/3 



to 
*o 



ON 



oo 



OS 



oq 



p 

m 

O 

2 
S 

Cm 



O 

U 
o 



to 



O 
to 



O 



to 



o 
c4 



o £ 



2 



CO 

O 



t3 

3 



[oo75] ±-et£WUbii<9. ^K^Mi!id^*5#y^— /^>y* (t^^m^^to 



WO 2005/085302 



19 



PCT/JP2005/003748 



[0076] ^M^K^^un^tiirC^<^htiX^^i:^tc^MX-h^ mmVk&m 

[0077] a^sfriiwwc^fc^ 

[0078] m* vim ftm. wtusmm. n*mm. n itn. 3te«!^ 



WO 2005/085302 20 PCT/JP2005/003748 

m^mm 

[2] KnBatfy^— ^y^/v^^yv— h (PMMA) -CfeSlt^Sl fcfBifcOatf— 9* 



WO 2005/085302 



1/9 



PCT/JP2005/003748 



[01] 




Temperature (°C) 
PMMA/Si0 2 (RX50) scC0 2 5wt% TGffiH 



WO 2005/085302 



2/9 



PCT/JP2005/003748 



[02] 



S3 




1000 

-50 



50 100 150 200 250 
Temperature (°C) 



PMMA/Si0 2 (RX50) 5wt% scC0 2 DMAffilt 



WO 2005/085302 



3/9 



PCT/JP2005/003748 



[03] 



100 * 



80 



2*5 



60 



!a> 40 



20 



0 



rfer-i-r 




-w— PMMA (Toluene) 

(Mn:5. 6X1 0 4 ) 
-a — PMMA/SiO ? (RX50) (Toluene) 



(Mn:5. 5X10 4 ) 

PKWA/S i 0 2 (RX50) (scCO -To I uene) 
(Mn:5. 7X10*) 



3 



..i^^j^J.^a.^ O i ^ Mi l 



0 100 200 300 400 500 600 700 800 

Temperature (°C) 



PMMA/S i 0 2 (RX50) 5wt% Toluene TGttlt 



WO 2005/085302 



PCT/JP2005/003748 




-50 0 50 100 150 200 250 



Temperature (°C) 
PMMA/Si0 2 (RX50) 5wt% Toluene DMAffiff 



WO 2005/085302 



5/9 



PCT/JP2005/003748 



[05] 



CO 
Ol. 



LU 




o 


PMMA 




(ToluenedOmD) 


A 


P«MA/Si0 2 {RX50) ] 




(Toluene (KM.)) { 


n 


PWIA/Si0 2 (RX50) j 




(ToluenedOmD-scCOp 


A 


PHMA/Si0 2 {RX50) 




(To 1 uene (5mL) -scC0 2 ) 


T 


PIBIA/Si0 2 (RX50) 




(To [uene (2. GML) ~scCG 2 > 



TIT 

1000 
100 



J_g_^-JL^JU i j > I I ! 0 



-50 0 50 100 150 200 250 

Temperature (°C) 
PMMA/Si0 2 (RX50) (scC0 2 -To I uene) DMAffi*£ 



WO 2005/085302 



6/9 



PCT/JP2005/003748 



[06] 




Temperature (°C) 
PM»A/Si0 2 (RX50) 50wt% scC0 2 TGffilt 



7/9 

WO 2005/085302 PCT/JP2005/003748 

[07] 




-50 0 50 100 150 200 250 



Temperature (°C) 
PMIIA/S i 0 2 (RX50) 50wt% scC0 2 DMA A It 



WO 2005/085302 



8/9 



PCT/JP2005/003748 



[08] 



100 



80 



_ 60 
+-» 

^ 40 



20 



0 



-e— PMMA (To I uene) 



j i i — l — ! — 




(MniS.STXtO 4 ) 
-*— PMMA/S f 0 2 (RX50) 50wt% (To i uene) 

(Mn'5. 99X1 0 4 ) 
■a— PMMA (To I uene) /S } 0 2 (RX50) 50vrt% B i end 

(Mn:5. 57X1 0 4 ) 
-* — PMMA/S i 0 2 (RX50) 50wt% (scC0 2 -To 1 uene) 

(Mn: 











g 



J-I__I_.L..I J 



i ! J„.,.». 



0 100 200 300 400 500 600 700 800 

Temperature (°C) 
PMMA/S i0 2 (RX50) 50wt% Toluene TGffitl 



WO 2005/085302 



9/9 



PCT/JP2005/003748 



[09] 



CO 



LU 




c PMMA (Toluene) 

(«n:5.57X10 4 ) , _ „ /T , 
a PMMA/Si0 2 (RX50) 50wt% (Toluene) 



(Mn: 5. 99X10*). 



PMMA(Toluene)/Si0 2 (RX50) 50wt% Blend 

"5 57X10 4 ) 
MMA/Si0 2 (RX50) 50wt% (scC0 2 -Toluene) 

(Mn:5. 98XI0 4 ) 



1000 



50 100 150 200 
Temperature (°C) 



PMMA/Si0 2 (RX50) 50wt% Toluene DMAffili 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/003748 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C08F20/14, B82Bl/00 f 3/00, C08F2/04, 2/44 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C08F20/14, B82B1/00, 3/00, C08F2/04, 2/44, C08L1/00 - 101/16 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



P,X 



Adam S.Zerda, et al . , "Highly concentrated, 
intercalated silicate nanocomposites : Synthesis 
and Characterization" , Macromolecules , Vol.36, 
No. 5, 2003, pages 1603 to 1608 

JP 2004-269801 A (Sumitomo Bakelite Co., Ltd.), 
30 September, 2004 (30.09.04), 
Claims; Par. Nos . [0011], [0028] 
(Family: none) 

JP 2004-168843 A (Nihon University) , 
17 June, 2004 (17.06.04), 
Claims; Par. Nos. [0019] to [0029] 
(Family: none) 



1-3 



1,3 



1-3 



I x I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: " f" 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 

priority date claimed "&" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
12 May, 2005 (12 . 05 . 05) 


Date of mailing of the international search report 
31 May, 2005 (31.05.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 03 74 8 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2003-213067 A (Sumitomo Bakelite Co., Ltd.), 

30 July, 2003 (30 . 07 . 03) , 

Claims 

(Family: none) 

JP 7-144121 A (Sumitomo Heavy Industries, 
Ltd.), 

06 June, 1995 (06.06.95), 
Claims 

(Family: none) 



1-3 



1-3 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



m^mm^f-B- PCT/JP2 OO5/O 0 3 748 



a. #m<om-r&&»«>&m (mmmtm (ipo ) 

IntCl. 7 C08F20/14, B82B1/00, 3/00, C08F2/04, 2/44 



fHE&ffofcft/hKfpH- (BBBtftftHB (IPC)) 

IntCl. 7 C08F20/14, B82B1/00, 3/00, C08F2/04, 2/44, C08L1/00— 101/16 



1922-199 
1971-200 5^ 
1996—2005^ 
1994-200 5^ 



CA(STN) 







B8*i- 


5 

<£>#-§- 


X 


Adam S. Zerda, et al. , "Highly concentrated, intercalated 
silicate nanocomposites: Synthesis and Characterization" , 
Macromolecules, Vol. 36, No. 5, 2003, p. 1603-1608 


1 — 


3 


P, X 


JP 2004-269801 A 9 7 <{ h$c5£^*:h)2004. 09. 30, #frW 
J^CD^ffl, [0011], [0028] 


1, 


3 



r&j ^fyh7 7 5y-« , 



12. 05. 2005 



BimE«eo»&B 31.5. 2005 



0*H#HF^r (I SA/J P) 
100-8915 



#fFJr#3£^ (*g|£©&SJHfcJt) 
flWg#-i|- 03-35S1-1 101 



4 J 



8 9 3 0 



3 4 5 7 



iSPCT/ISA/2 10 (12^-^) (2004^1^) 



li^WJiS#-5- PCT/JP2005/003748 



c (M%) 



P, X 



JP 2004-168843 A C^&jfeA B ^fcfc^ 6 ) 2004. 06. 17, <HFfHHt:&a>4&E 
Utfg [0019] - [0029] 

JP 2003-213067 A (&Sy<— h ^5%£H±) 2003. 07. 30, 



1-3 



1-3 



JP 7-144121 A (ft£l»Xit^|±) 1995. 06. 06, ftM*3ft<Z>$6 



(77? y—jfeu 



,i 



tSPCT/ISA/2 10 (f 2^^©fi^) (2004^1^) 



